APR-0i-20B4(PKI) 12:06 GALLAGHER I LATHROP (FAX) 415 M 0910 P. 



CLAIM AMENDMENTS 



1 . (presently amended) An optical module comprising: 

a-surface light receiving type or a-surface light emitting type optical e lement elements 
mounted on one surface of a substrate with a pi^etermincd-subsfe^jntch; 
at least one spacer mounted on the one surface of s aid substrate; and 
an optical fiber array formed in a block shape with a first surface and a second surface that 
is o pposite to and parallel with the first surface, and h aving a plurality of optical fibers buried 
therein substantially in parallel with one another with a-thepredetermined pitch therebetween, 
wherein npposite ends of the optical fibers are exposed tojthe first and second surfaces of the optical 
fiber arrav» 

said optical fiber array being-mounted at the second surface thereof to said substrate with 

said spacer interposed between the substrate and the optical fiber array such that centers of the 
optical fibers exposed at the first surface are aliened with centers of respective are-opp os e d to a 
plurality a fl ight-rece iving el e m e nts or light -emitting -optical elements o£the-eptie al e l e m e n t 
mounted on the substratc-repee tiv e ly, and said o ptical-fibe r array being m ounte d - to said substra te 
with alignm ent-botween-the-en d surfac e s of th e-optical-fibe rs and the light - r ece iving e l e m e nts o r 
light-emitting-eleme nts carri e d out by im ago-reee 



2. (cancelled) 

3. (presently amended) The optical module as set forth in ei aim 2 claim 1, wherein the 
optical fiber array is provided with engagement means for coupling the optical liber array with an 
optical connector to each other. 

4. (original) The optical module as set forth in claim 3, wherein the engagement means 
provided on the optical fiber array is a recess or through hole into which a pin-like projection 
provided on the optical connector fits. 

5. (presently amended) A method of assembling an optical module comprising the steps of: 
mounting a plurality of s urface light receiving type or a-surface light emitting type optical 

element -elements o n nne surface of a substrate with a predetermmed-s ubsfrat ejmgh; 
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carrying out a passive alignment between Q^lurdi^of^l^gh^^^eetv^ftg-e^e m e ^)t5 or light 
e roittinu t he plurality, of optical clcments of-aaid-eptieal-etemeBt and th e e nd surfac e s and first ends 
of a plurality of optical fibers exposed at a first surface o f an optical fiber array by image 
recognition thereof, the optical fiber array having the plurality of optical fibers buried therein 
substantially in parallel with one another so that th e e nd surfa ees- sccond ends of the plurality of 
optical fibers are exposed at a second surface of the optical fiber arravjhat is opposite to the first 
surface and b eing-opposed to the lighfrreee iving e l e m e nts or light plurality of_optic_al_ cmitring 
elements; and 

mounting the optical fiber array at the second surface thereof t o the substrate with at least 
one spacer interposed between the substrate and the optical fiber array in th e stat e that th e -while 
alignment between the light r e c e iving elel^nls-or4i^^emittine >optical elements and*he-e«4 
surfaces-o£the optical fibers is beieg-kepL 

6. (presently amended) The method as set forth in claim 5, wherein the passive alignment by 
die-image recognition is carried out on the basis of image information on the surface of the substrate 
on which the optical e l e m e nt e lements and the spacer have been mounted as well as image 
information on the first surface of the optical fiber array-at-che-side th e r e of not oppos e d to th e 
optical elem ent, 

7. (presently amended) The method as set forth in claim 5, wherein the optical array is fixed 
at the second surface thereof to the spacer mounted on the substrate in tha state uHa t -wh_ile_t he 
alignment between the light r e c e iving e lemeatfi-or-light-emittif^ Hoptical elements and the end 
SHFfeees -first ends o f the optical fibers is being kept. 

8- (presently amended) An optical module comprising: 



in parallel with one another with the same predetermined pitch therebetween as that of the 




at least one spacer mounted on the one surface of said substrate; and 



an optical fiber array having a first surface and a second surfac_e_that is opposite to 
and parallel with thc_ first surface and a plurality of optical fibers buried therein substantially 
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optical elements mounted on the substrate , wherein opposite ends of the optical fibers ate 
exposed to the first and second surfaces of the optical fiber array, 

said optical fiber array beiftg-mounted at its second surface, to the one surface of s aid 

substrate with said spacer interposed between the substrate and the optical fiber array such 
that first-ends of the optical fibers exposed at a-the first surface of the optical fiber array 
whioh-faees-the-subs trat e ar e oppos e d to th e op teal-elements-meun ted on th e substrat a 
feapeGt4vely r and-tho-respee tiv e optical fib e rs of said op fcka!4iber-array-are aligned i n lines 
with the-respective optical elements mounted on said subslrate^byMaan^ing-ouHiHftge 
r e cognition of an imag e of s eeond-ends-o f - th e optical fibers expos e d ata -seoond-sutfaee^ef 
th e optical fib e r array whic hjs-oppesito-to-the-^Kt-suffeee thereof and an im age-of-the 
optioat-elernents-meu nt e d on th e substrat e. 

9. (presently amended) The optical module as set forth in claim 8, wherein tfce-aligpmeni-by 
the-image-reeognition is carri e d out on the b asis-ofnimage-infer mation on the one surface of the 
substrate on which the optical element and the spacer hftve^eefl-aremounted as-welkis-image 
inform alie n on and th e first surface of the optical fiber array-a t - thc side ther e of not op pesed-to-the 
op tical - e l e m ent are adapted with image information for passive alignment by image recognition , 

10. (presently amended) The optical module as set forth in claim 9 claim_8, wherein the 
optical fiber array is provided widi engagement means for coupling the optical fiber array with an 
optical connecto r to e ach oth er, 

11. (presently amended) The optical module as set forth in claim 10, wherein the 
engagement means provided on the optical fiber array is a plurality of r ecesses or through holes into 
which projection pins provided on the optical connector fit. 

12* (presendy amended) A method of assembling an optical module comprising the steps of: 
mounting a plurality of surface light receiving type or surface light emitting type 

optical elements substantial ly in parall e l with on e an efteE-with a predetermined pitch 

therebetween on one surface of a substrate; 

passively aligning in4ines -centers of the optical elements with centers of respective 

first ends of a plurality of optical fibers exposed at a first surface of an optical fi ber array. 
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wherein the optical fibers are b uried in afh the optical fiber airay substantially in parallel 
with one another witli the some predetermined pitch therebetween as that of the optical 
elements mounted on the substrate such that second ends nf the optical libers arc exposed at 
a second surface of the optical fiber array that is opposite to the first surface, said passive 
alignment carried out b y image recognition of an image of the optical elements mounted on 
die one surface of the substrate which fac e s a first S ttrfaoQ-of-ihe-eptie al fiber army a nd an 
image of seeen^ -the first ends of the optical fibers which ar e expesod-al- a - 3ceond surfac e 
epposite-to-th c - first surfac e of^ke-opfeal-fiber-arrayrso that #FSMhe second e nds of the 
optical fibers whioh-are-esp os e d at th e first surf aoe-of-the-optie al fib e r array arc respectively 
opposed to the optical elements; and 

mounting the optical fiber array to the substrate with at least one spacer interposed 
between the substrate and die optical fiber array in-a-manner-such that a predetermined gap 
is provided between the respective optical elements and the e pposing fipj t -second_c nds of 
the respective optical fibers while the alignment between the optical elements and the 
optical fibers is being kept 

13. (presently amended) The method as set forth in claim 12, wherein the 23§siYealigning 
by image recognition is carried out on the basis of image information on the one surface of the 
substrate on which the optical element and the spacer have-been-are m ounted as well as image 
information on the first surface of the optical fiber array-at-t he side di e r e of no t-epposed4e^he 

14. (new) The method as set forth in claim 12 further comprising the step of providing 
engagement means for coupling the optical fiber array with an optical connector to said optical fiber 
array. 

15. (new) The method as set forth in claim 5 further comprising the step of providing 
engagement means for coupling the optical fiber array with an optical connector to said optical fiber 
array. 
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